Biogenesis of giant mitochondria during insect flight muscle development in the locust, Locusta migratoria (L.). Transcription, translation and copy number of mitochondrial DNA.
The biogenesis of giant mitochondria in flight muscle of Locusta migratoria (L.) was analyzed at the molecular level. During the 2 weeks between the beginning of the last larval stage and the imago capable of sustained flight, individual mitochondria have been shown to enlarge 30-fold and the fractional mitochondrial volume of muscle cells increases fourfold [Brosemer, R.W., Vogell, W. and Bücher, Th. (1963) Biochem. Z. 338, 854-910]. Within the same period, the activity of cytochrome c oxidase, containing subunits encoded on mitochondrial DNA, increased twofold. However, no significant change in mitochondrial DNA copy number, and even a threefold decrease in mitochondrial transcripts, was observed. Mitochondrial translation rate, measured in isolated organelles, was twofold higher in larval muscle, which can be explained only partly by the higher content of mitochondrial RNAs. Thus, rather unusually, in this system of mitochondrial differentiation, the mitochondrial biosynthetic capacity correlates with the rate of organelle biogenesis rather than the steady-state concentration of a marker enzyme. The copy number of mitochondrial DNA does not seem to play a major role in determining either mitochondrial transcript levels or functional mass.